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(57)Abstract: 

PURPOSE: To obtain a scanning optical microscope 
capable of fluorescence detection excellent in S/N and 
having no fluorescence crossover at the time of multiple 
coloring without using a filter or the like having 
wavelength depen dency as a photometry separation 
means. 

CONSTITUTION: This microscope is equipped with a 
laser light source means(a laser light source 1 , a beam 
expander 2, a dichoric mirror 4, an XY scanning optical 
system 5, a pupil projection lens 6 and a microscope 7) 
for projecting the laser beam of at least single 
wavelength or more so as to irradiate a sample 19, and 
the photometry separating mean for guiding the 
fluorescence emitted from the sample 19 to 
photodetectors 13, 14 and 15 corresponding to variable 
width slits 10 to 12 via a grating 9 arranged on an optical 
path for photometry and single or more variable width 
slits (10, 11 and 12). 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] A laser light source means to scan the laser beam of single wavelength at least, and to 
irradiate a sample, The detection optical system which detects the light from said sample, and 
the image formation optical system which carries out image formation of the light from said 
sample, The confocal diaphragm arranged in the focal location of this image formation optical 
system, and at least one grating which divides into two or more wavelength the fluorescence 
which passed this confocal diaphragm, The photodetector which detects the light from said 
sample in which the spectrum was carried out by this grating, and the flying spot microscope 
characterized by providing at least one slit in which adjustable is possible for the width of face of 
the light introduced into this photodetector from said grating. 

[Claim 2] Said laser light source means is a flying spot microscope according to claim 1 
characterized by carrying out outgoing radiation of at least two or more waves of laser beams, 
and irradiating a sample. 

[Claim 3] A laser light source means to scan the laser beam of single wavelength at least, and to 
irradiate a sample, The detection optical system which detects the light from said sample, and 
the image formation optical system which carries out image formation of the light from said 
sample, The confocal diaphragm arranged in the focal location of this image formation optical 
system, and the collimation optical system which makes a parallel ray emission light which 
passed this confocal diaphragm, The flying spot microscope characterized by providing at least 
one dichroic mirror which is arranged behind this collimation optical system and carries out the 
spectrum of the fluorescence from said sample with the predetermined spectral characteristic, 
and the photodetector which detects the light from the sample by which the spectrum was 
carried out with this dichroic mirror. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flying spot microscope possessing the 
fluorescence detection optical system and fluorescence observation optical system more than a 
single. 
[0002] 

[Description of the Prior Art] 

Conventionally [ <1st conventional example> ], as a flying spot microscope in which fluorescence 
observation is possible, it is indicated by the U.S. Pat. No. 4997242 number specification, this 
performs a single or two fluorescence observation using the laser light source of single 
wavelength, and dr awing 7 is drawing for explaining the 1st conventional example. As shown in 
drawing 7 , the laser beam injected from the laser oscillation machine 24 is scanned by the 
optical scan member 25 described below. 

[0003] That is, it is reflected by the beam splitter 23, and after carrying out a two-dimensional 
scan by galvanometer 46b and plane mirror 35b which constitute galvanometer 46a which 
constitutes the 1st galvanometer scanner, plane mirror 35a, concave mirrors 42a and 42b, and a 
galvanometer scanner, it irradiates on a sample through a microscope. After the fluorescence 
emitted in the sample following a reverse optical path and passing a beam splitter 32 by this, it 
passes photomultiplier 30 at the time of single fluorescence, and the spectrum of the time of two 
fluorescence is carried out by the beam splitter 32, and it is respectively detected by a 
photomultiplier 30 and the photomultiplier 34. In addition, it has an ocular 27 and the diaphrams 
31 and 33 for irises in addition to the configuration described above. 

[0004] In the thing of such a configuration, after the fluorescence from the sample which is not 
illustrated reflects an ocular 27, plane mirror 35b, and concave mirrors 42a and 42b, it becomes a 
parallel ray, and is reflected by plane mirror 35a, and it passes the diaphrams 31 and 33 for 
irises, and is detected by photomultipliers 30 and 34. 

[0005] The confocal effectiveness is acquired by the image formation optical system of the 1 st 
conventional example described above taking the large optical path from diaphrams 31 and 33 to 
concave mirror 42a. Since the fluorescence from a sample becomes a parallel ray from concave 
mirror 42a before a photomultiplier 34 when an objective lens is a focal location, the light beam 
diameter led to a photomultiplier 34 is determined for the diameter of diaphrams 31 and 33. 
[0006] As shown in <2nd conventional example> drawing 8 , the laser beam from a laser light 
source 1 The beam expander 2 which is the optical system for expanding to the beam diameter 
which becomes suitably A passage. After expanding a beam diameter, choose laser wavelength 
by the laser line filter 3 for choosing laser wavelength, and it is reflected with a dichroic mirror 4. 
XY polarization is carried out by the X-Y scan optical system 5, such as a galvanomirror, and 
through the pupil lens 6 and a microscope 7, a laser beam will be irradiated on a sample 19 and 
will carry out the beam scan of the sample 19. 

[0007] The spectrum of the light which passed return and a dichroic mirror 4 is carried out with 
a dichroic mirror 64 in a path with the fluorescence from a microscope 7 to [ path ] a dichroic 
mirror 4 from the sample 19 excited by this, and one side passes along the image formation lens 
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71, and is detected by the photodetector 15 through the confocal diaphragm 74. 

[0008] Similarly, it is reflected by the mirror 66, and the fluorescence which the spectrum of 
another side was carried out with the dichroic mirror 65, passed along the image formation lens 

72, and was detected by the photodetector 14 through the confocal diaphragm 75, and passed 
the dichroic mirror 65 passes along the image formation lens 73, and is detected by the 
photodetector 13 through the confocal diaphragm 76. 

[0009] The 2nd conventional example described above can lead the fluorescence from a sample 
19 to the light-receiving field of a photodetector 15 by setting the distance I to a photodetector 
15 to the focal distance f of the image formation lens 71, and the confocal diaphragm 74 suitably. 
Similarly, the fluorescence from a sample 19 can be led to the light-receiving field of 
photodetectors 14 and 13 by setting the distance I to photodetectors 14 and 13 to the focal 
distance f of the image formation lenses 72 and 73, and the confocal diaphragms 75 and 76 
suitably. 

[0010] <3rd conventional example> drawing 9 constitutes drawing 8 as follows. That is, the 
dichroic mirrors 64 and 65 of drawing 8 , the image formation lenses 71 and 72 currently 
arranged among photodetectors 15 and 14, respectively, the confocal diaphragms 74 and 75 and 
a mirror 66, the image formation lens 73 currently arranged between photodetectors 13, and the 
confocal diaphragm 76 are not established, but the image formation lens 77 and the confocal 
diaphragm 78 are established among dichroic mirrors 4 and 64. 

[001 1] Thus, if it is made a configuration like the 3rd conventional example, while the same 
function as drawing 8 will be obtained, compared with the conventional example of drawing 8 , 
equipment becomes easy and is that the cost of it is cut down. 
The <4th conventional example> Conventionally, as a flying spot microscope in which 
fluorescence detection is possible, it is indicated by the U.S. Pat. No. 5127730 number 
specification, this detects two fluorescence using the laser light source of two or more 
wavelength, and drawing 10 is drawing for explaining the 4th conventional example again. As a 
laser light source 50, the Kr-Ar laser light source 50 which carries out the coincidence 
oscillation of the laser beam (488nm, 568nm, and 647nm) is used. 

[0012] The laser beam 51 of three wavelength oscillated from the laser light source 50 is set to 
two, 488nm and 568nm. by dual band pass filter 52a of an excitation filter 52, and is led to the 
fluorescence sample 55 through the objective lens (not shown) of the lower part of drawing with 
the dual dichroic mirror 54. Said objective lens and the dual dichroic mirror 54 are penetrated, it 
is reflected with a reflecting mirror 56, and two kinds of wavelength which emitted light as 
fluorescence from the sample 55 is led to the filter block 57. And a spectrum is carried out to 
each wavelength by dichroic mirror 57a for a photometry which it has in the filter block 57, and it 
is detected by photomultipliers (PMT) 58 and 59 respectively through Filters 57b and 57c. 
[0013] Thus, according to the flying spot microscope shown in drawing 10 , double excitation 
observation can be performed combining the multi-line laser light source which oscillates two or 
more wavelength. 

The <5th conventional example> On the other hand, the flying spot microscope which detects 
three fluorescence for the 5th conventional example is indicated, and drawing 1 1 is drawing for 
explaining this. As for the laser beam (488nm and 514nm) 161 oscillated from the laser light 
source 160, only one one of wavelength is penetrated with the EKUSUTANARU filter 162. 
[0014] And it is reflected in an illustration lower part by the beam splitter 163, passes along XY 
scanning unit 164, and is condensed by the sample 165 through the ocular 166 and objective lens 
167 in an optical microscope. In this case, the 165th page of a sample is the scanning unit 164, 
and two-dimensional scans the 165th page of a sample. Then, the fluorescence which emitted 
light from the sample 165 passes along an objective lens 167, an ocular 166, and the scanning 
unit 164. 

[0015] And a beam splitter 163 is penetrated, the spectrum of the case of a two-wave 
photometry is carried out by the beam splitter 1 68, one of these is led to a photomultiplier 1 74, 
the spectrum of the spectrum of another side of a beam splitter 168 is carried out by the beam 
splitter 169, one of these is detected by the photomultiplier 173 through a filter 172, and another 
side of the spectrum of a beam splitter 169 is detected by the photomultiplier 171 through a 
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filter 1 70. 

[0016] Thus, suitably, the fluorescence from the irradiated laser beam 161 passes a beam 
splitter 163, and a spectrum is carried out by beam splitters 168 and 169, and it is respectively 
detected by the sample 1 65 by the photomultiplier 1 71 ,1 73,1 74. 

[0017] In recent years, in fluorescence observation, not only a simple stain but the multiple stain 
is used abundantly. It carries out in order to visualize not only fluorescent staining but also a cell 
and the specific object of an in-house (singularity). Therefore, the indicator of the time of the 
multiple stain must be carried out as a difference in the difference of a color with each clear 
dyeing part, i.e., fluorescence wavelength. 

[0018] By the way, if there are the various approaches in fluorescent staining extremely and the 
multiple stain is performed, a partial lap part (crossover part) may arise on fluorescence 
wavelength, and, as for drawin g 1 2 , it is shown. 
[0019] 

[Problem(s) to be Solved by the Invention] In the 1st conventional example mentioned above, in 
order to acquire the confocal effectiveness, the large optical path length from concave mirrors 
42a and 42b to diaphragms 31 and 33 must be taken, and equipment enlarges him. Although it is 
made to reflect like the mirrors 100a, 100b, and 100c of drawing 7 , and there is nothing if it is 
**** since the 1st conventional example is furthermore miniaturized, this becomes the cause 
which loses the quantity of light. 

[0020] In the 2nd conventional example of drawing 8 , since the confocal diaphragms 74-76 and 
the image formation lenses 15, 14, and 13 are needed for each channel, equipment becomes 
complicated and serves as cost quantity. In the 3rd conventional example of drawing 9 , since 
dichroic mirrors 64 and 65 are arranged and it has three-channel composition, in a photodetector 
14, the optical path length becomes large rather than 15, and, as for a photodetector 13, the 
optical path length becomes large rather than 14. Therefore, a light beam is no longer completely 
led to the light-receiving field of photodetectors 13 and 14. 

[0021] In the 3rd conventional example of drawing 9 , in order to lead the fluorescence from a 
sample 19 to the light-receiving field of photodetectors 15, 14, and 13 without a loss, the focal 
distance f of the image formation lens 77 must be enlarged. However, when a focal distance f is 
enlarged, there is a fault that equipment is enlarged. 

[0022] Moreover, as a means to divide two or more fluorescence wavelength depended on these 
multiple stain, beam splitters (dichroic mirror) 54 or 163 are used, and in order to limit the 
fluorescence wavelength detected further, it is necessary to use the sharp cut filter and band 
pass filters 52a, 52b. 52c, 57a, 57b, 57c, or 168,169,170,172 of various classes in the 4th 
conventional example of drawing 10 , or the 5th conventional example of drawing 1 1 . To 
compensate for the laser wavelength and fluorescent staining to be used, it is necessary to 
prepare these each time. 

[0023] Generally, the filters 52a-52c with these wavelength dependencies, 57a-57c, and 168- 
170,172 are nonlinearity, and when it is going to remove the crossover of fluorescence 
wavelength, before they detect most part of the amount of fluorescence, they will be left. S/N of 
detection falls by this. Moreover, depending on the class of dyeing, what has the large crossover 
of fluorescence wavelength exists. Therefore, in the 4th conventional example or the 5th 
conventional example mentioned above, this detection itself becomes impossible. 
[0024] It is in the 1st purpose of this invention offering the flying spot microscope which can 
perform good detection of S/N, without using filters with the wavelength dependency for 
canceling said fault and detecting each fluorescence wavelength at the time of the multiple stain. 

[0025] It is in the 2nd purpose of this invention offering the flying spot microscope which can 
cancel said fault, can lead without a loss the fluorescence acquired by reflecting a sample to a 
photodetector, and moreover becomes small and cheap. 
[0026] 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 
1 A laser light source means to scan the laser beam of single wavelength at least, and to 
irradiate a sample, The detection optical system which detects the light from said sample, and 
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the image formation optical system which carries out image formation of the light from said 
sample. The confocal diaphragm arranged in the focal location of this image formation optical 
system, and at least one grating which divides into two or more wavelength the fluorescence 
which passed this confocal diaphragm, They are the photodetector which detects the light from 
said sample in which the spectrum was carried out by this grating, and the flying spot 
microscope characterized by providing at least one slit in which adjustable is possible for the 
width of face of the light introduced into this photodetector from said grating. 
[0027] In order to attain said purpose, invention corresponding to claim 2 is a flying spot 
microscope according to claim 1 characterized by carrying out outgoing radiation of at least two 
or more waves of laser beams as said laser light source means, and irradiating a sample. 
[0028] In order to attain said purpose, invention corresponding to claim 3 A laser light source 
means to scan the laser beam of single wavelength at least, and to irradiate a sample, 



http;//www4.ipdl.ncipi.gojp/cgi-bin/tran,web„cgi_eije 



2005/06/20 



JP,08-043739,A [TECHNICAL FIELD] 



1/1 ^-v 



* NOTICES * 

JPO and NCtPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the flying spot microscope possessing the 
fluorescence detection optical system and fluorescence observation optical system more than a 
single. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2>*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

Conventionally [ <1st conventional example> ], as a flying spot microscope in which fluorescence 
observation is possible, it is indicated by the U.S. Pat. No. 4997242 number specification, this 
performs a single or two fluorescence observation using the laser light source of single 
wavelength, and dr awing 7 is drawing for explaining the 1st conventional example. As shown in 
drawing 7 , the laser beam injected from the laser oscillation machine 24 is scanned by the 
optical scan member 25 described below. 

[0003] That is, it is reflected by the beam splitter 23, and after carrying out a two-dimensional 
scan by galvanometer 46b and plane mirror 35b which constitute galvanometer 46a which 
constitutes the 1st galvanometer scanner, plane mirror 35a, concave mirrors 42a and 42b t and a 
galvanometer scanner, it irradiates on a sample through a microscope. After the fluorescence 
emitted in the sample following a reverse optical path and passing a beam splitter 32 by this, it 
passes photomultiplier 30 at the time of single fluorescence, and the spectrum of the time of two 
fluorescence is carried out by the beam splitter 32, and it is respectively detected by a 
photomultiplier 30 and the photomultiplier 34. In addition, it has an ocular 27 and the diaphrams 
31 and 33 for irises in addition to the configuration described above. 

[0004] In the thing of such a configuration, after the fluorescence from the sample which is not 
illustrated reflects an ocular 27. plane mirror 35b, and concave mirrors 42a and 42b, it becomes a 
parallel ray, and is reflected by plane mirror 35a, and it passes the diaphrams 31 and 33 for 
irises, and is detected by photomultipliers 30 and 34. 

[0005] The confocal effectiveness is acquired by the image formation optical system of the 1st 
conventional example described above taking the large optical path from diaphrams 31 and 33 to 
concave mirror 42a. Since the fluorescence from a sample becomes a parallel ray from concave 
mirror 42a before a photomultiplier 34 when an objective lens is a focal location, the light beam 
diameter led to a photomultiplier 34 is determined for the diameter of diaphrams 31 and 33. 
[0006] As shown in <2nd conventional example> drawing 8 , the laser beam from a laser light 
source 1 The beam expander 2 which is the optical system for expanding to the beam diameter 
which becomes suitably A passage, After expanding a beam diameter, choose laser wavelength 
by the laser line filter 3 for choosing laser wavelength, and it is reflected with a dichroic mirror 4. 
XY polarization is carried out by the X-Y scan optical system 5, such as a galvanomirror, and 
through the pupil lens 6 and a microscope 7, a laser beam will be irradiated on a sample 19 and 
will carry out the beam scan of the sample 1 9. 

[0007] The spectrum of the light which passed return and a dichroic mirror 4 is carried out with 
a dichroic mirror 64 in a path with the fluorescence from a microscope 7 to [ path ] a dichroic 
mirror 4 from the sample 1 9 excited by this, and one side passes along the image formation lens 

71, and is detected by the photodetector 15 through the confocal diaphragm 74. 

[0008] Similarly, it is reflected by the mirror 66, and the fluorescence which the spectrum of 
another side was carried out with the dichroic mirror 65, passed along the image formation lens 

72, and was detected by the photodetector 14 through the confocal diaphragm 75, and passed 
the dichroic mirror 65 passes along the image formation lens 73, and is detected by the 
photodetector 13 through the confocal diaphragm 76. 
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[0009] The 2nd conventional example described above can lead the fluorescence from a sample 
19 to the light-receiving field of a photodetector 15 by setting the distance I to a photodetector 
15 to the focal distance f of the image formation lens 71, and the confocal diaphragm 74 suitably. 
Similarly, the fluorescence from a sample 19 can be led to the light-receiving field of 
photodetectors 14 and 13 by setting the distance I to photodetectors 14 and 13 to the focal 
distance f of the image formation lenses 72 and 73, and the confocal diaphragms 75 and 76 
suitably. 

[0010] <3rd conventional example> drawing 9 constitutes drawing 8 as follows. That is, the 
dichroic mirrors 64 and 65 of dra wing 8 , the image formation lenses 71 and 72 currently 
arranged among photodetectors 15 and 14, respectively, the confocal diaphragms 74 and 75 and 
a mirror 66, the image formation lens 73 currently arranged between photodetectors 13, and the 
confocal diaphragm 76 are not established, but the image formation lens 77 and the confocal 
diaphragm 78 are established among dichroic mirrors 4 and 64. 

[0011] Thus, if it is made a configuration like the 3rd conventional example, while the same 
function as dra wing 8 will be obtained, compared with the conventional example of drawing 8 , 
equipment becomes easy and is that the cost of it is cut down. 
The <4th conventional example> Conventionally, as a flying spot microscope in which 
fluorescence detection is possible, it is indicated by the U.S. Pat. No. 5127730 number 
specification, this detects two fluorescence using the laser light source of two or more 
wavelength, and drawing 10 is drawing for explaining the 4th conventional example again. As a 
laser light source 50, the Kr-Ar laser light source 50 which carries out the coincidence 
oscillation of the laser beam (488nm, 568nm, and 647nm) is used. 

[0012] The laser beam 51 of three wavelength oscillated from the laser light source 50 is set to 
two, 488nm and 568nm, by dual band pass filter 52a of an excitation filter 52, and is led to the 
fluorescence sample 55 through the objective lens (not shown) of the lower part of drawing with 
the dual dichroic mirror 54. Said objective lens and the dual dichroic mirror 54 are penetrated, it 
is reflected with a reflecting mirror 56, and two kinds of wavelength which emitted light as 
fluorescence from the sample 55 is led to the filter block 57. And a spectrum is carried out to 
each wavelength by dichroic mirror 57a for a photometry which it has in the filter block 57, and it 
is detected by photomultipliers (PMT) 58 and 59 respectively through Filters 57b and 57c. 
[0013] Thus, according to the flying spot microscope shown in drawing 10 , double excitation 
observation can be performed combining the multi-line laser light source which oscillates two or 
more wavelength. 

The <5th conventional example> On the other hand, the flying spot microscope which detects 
three fluorescence for the 5th conventional example is indicated, and drawing 1 1 is drawing for 
explaining this. As for the laser beam (488nm and 514nm) 161 oscillated from the laser light 
source 160, only one one of wavelength is penetrated with the EKUSUTANARU filter 162. 
[0014] And it is reflected in an illustration lower part by the beam splitter 163, passes along XY 
scanning unit 164, and is condensed by the sample 165 through the ocular 166 and objective lens 
167 in an optical microscope. In this case, the 165th page of a sample is the scanning unit 164, 
and two-dimensional scans the 165th page of a sample. Then, the fluorescence which emitted 
light from the sample 165 passes along an objective lens 167, an ocular 166, and the scanning 
unit 164. 

[0015] And a beam splitter 163 is penetrated, the spectrum of the case of a two-wave 
photometry is carried out by the beam splitter 168, one of these is led to a photomultiplier 174, 
the spectrum of the spectrum of another side of a beam splitter 168 is carried out by the beam 
splitter 169, one of these is detected by the photomultiplier 173 through a filter 172, and another 
side of the spectrum of a beam splitter 169 is detected by the photomultiplier 1 71 through a 
filter 170. 

[0016] Thus, suitably, the fluorescence from the irradiated laser beam 161 passes a beam 
splitter 163, and a spectrum is carried out by beam splitters 168 and 169, and it is respectively 
detected by the sample 165 by the photomultiplier 171,173,174. 

[0017] In recent years, in fluorescence observation, not only a simple stain but the multiple stain 
is used abundantly. It carries out in order to visualize not only fluorescent staining but also a cell 
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and the specific object of an in-house (singularity). Therefore, the indicator of the time of the 
multiple stain must be carried out as a difference in the difference of a color with each clear 
dyeing part, i.e., fluorescence wavelength. 

[0018] By the way, if there are the various approaches in fluorescent staining extremely and the 
multiple stain is performed, a partial lap part (crossover part) may arise on fluorescence 
wavelength, and. as for drawing 12 , it is shown. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] The possible flying spot microscope of good fluorescence detection of 
S/N without the fluorescence crossover at the time of the multiple stain can be offered without 
using the filters which have a wavelength dependency as a photometry separation means 
according to this invention. Moreover, according to this invention, the fluorescence acquired by 
reflecting a sample can be led to a photodetector without a loss, and the flying spot microscope 
which moreover becomes small and cheap can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] In the 1st conventional example mentioned above, in 
order to acquire the confocal effectiveness, the large optical path length from concave mirrors 
42a and 42b to diaphragms 31 and 33 must be taken, and equipment enlarges him. Although it is 
made to reflect like the mirrors 100a, 100b, and 100c of drawing 7 , and there is nothing if it is 
**** since the 1st conventional example is furthermore miniaturized, this becomes the cause 
which loses the quantity of light. 

[0020] In the 2nd conventional example of drawing 8 , since the confocal diaphragms 74-76 and 
the image formation lenses 15, 14, and 13 are needed for each channel, equipment becomes 
complicated and serves as cost quantity. In the 3rd conventional example of drawi ng 9 , since 
dichroic mirrors 64 and 65 are arranged and it has three-channel composition, in a photodetector 
14, the optical path length becomes large rather than 15, and, as for a photodetector 13, the 
optical path length becomes large rather than 14. Therefore, a light beam is no longer completely 
led to the light-receiving field of photodetectors 13 and 14. 

[0021] In the 3rd conventional example of drawing 9 , in order to lead the fluorescence from a 
sample 19 to the light-receiving field of photodetectors 15, 14, and 13 without a loss, the focal 
distance f of the image formation lens 77 must be enlarged. However, when a focal distance f is 
enlarged, there is a fault that equipment is enlarged. 

[0022] Moreover, as a means to divide two or more fluorescence wavelength depended on these 
multiple stain, beam splitters (dichroic mirror) 54 or 163 are used, and in order to limit the 
fluorescence wavelength detected further, it is necessary to use the sharp cut filter and band 
pass filters 52a, 52b, 52c, 57a, 57b, 57c, or 168,169,170,172 of various classes in the 4th 
conventional example of drawing 10 , or the 5th conventional example of drawing 1 1 . To 
compensate for the laser wavelength and fluorescent staining to be used, it is necessary to 
prepare these each time. 

[0023] Generally, the filters 52a-52c with these wavelength dependencies, 57a-57c, and 1 68— 
170,172 are nonlinearity, and when it is going to remove the crossover of fluorescence 
wavelength, before they detect most part of the amount of fluorescence, they will be left. S/N of 
detection falls by this. Moreover, depending on the class of dyeing, what has the large crossover 
of fluorescence wavelength exists. Therefore, in the 4th conventional example or the 5th 
conventional example mentioned above, this detection itself becomes impossible. 
[0024] It is in the 1st purpose of this invention offering the flying spot microscope which can 
perform good detection of S/N, without using filters with the wavelength dependency for 
canceling said fault and detecting each fluorescence wavelength at the time of the multiple stain. 

[0025] It is in the 2nd purpose of this invention offering the flying spot microscope which can 
cancel said fault, can lead without a loss the fluorescence acquired by reflecting a sample to a 
photodetector, and moreover becomes small and cheap. 
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MEANS 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 
1 A laser light source means to scan the laser beam of single wavelength at least, and to 
irradiate a sample, The detection optical system which detects the light from said sample, and 
the image formation optical system which carries out image formation of the light from said 
sample, The confocal diaphragm arranged in the focal location of this image formation optical 
system, and at least one grating which divides into two or more wavelength the fluorescence 
which passed this confocal diaphragm, They are the photodetector which detects the light from 
said sample in which the spectrum was carried out by this grating, and the flying spot 
microscope characterized by providing at least one slit in which adjustable is possible for the 
width of face of the light introduced into this photodetector from said grating. 
[0027] In order to attain said purpose, invention corresponding to claim 2 is a flying spot 
microscope according to claim 1 characterized by carrying out outgoing radiation of at least two 
or more waves of laser beams as said laser light source means, and irradiating a sample. 
[0028] In order to attain said purpose, invention corresponding to claim 3 A laser light source 
means to scan the laser beam of single wavelength at least, and to irradiate a sample, The 
detection optical system which detects the light from said sample, and the image formation 
optical system which carries out image formation of the light from said sample, The confocal 
diaphragm arranged in the focal location of this image formation optical system, and the 
collimation optical system which makes a parallel ray emission light which passed this confocal 
diaphragm, It is the flying spot microscope characterized by providing the photodetector which 
detects the light from the sample by which the spectrum was carried out with at least one 
dichroic mirror which is arranged behind this collimation optical system and carries out the 
spectrum of the fluorescence from said sample with the predetermined spectral characteristic, 
and this dichroic mirror. 
[0029] 
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OPERATION 

[Function] Since according to invention corresponding to claim 1 the laser beam of single 
wavelength is irradiated at a sample, and the fluorescence to which it comes from a sample is 
separated by the photometry separation means and it is detected by the photodetector, S/N is 
good and separation of fluorescence wavelength can be performed. 

[0030] Since according to invention corresponding to claim 2 two or more waves of laser beams 
are irradiated at a sample, the fluorescence to which it comes from a sample is separated by the 
photometry separation means and it is detected by the photodetector, separation of still more 
various fluorescence wavelength can be performed compared with invention corresponding to 
claim 1. 

[0031] According to invention corresponding to claim 3, the fluorescence acquired by reflecting a 
sample with at least one dichroic mirror can be led to a photodetector without a loss, and, 
moreover, it becomes small and cheap. 
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EXAMPLE 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
<1st example> drawing 1 is drawing showing the optical system of the 1st example of the flying 
spot microscope of this invention. A laser light source 1 carries out outgoing radiation of single 
wavelength, for example, the 488nm laser beam, and this example irradiates a sample 19. The 
laser beam from a laser light source 1 is led to the laser light source means and the photometry 
separation means of mentioning later. The laser light source means is constituted so that it may 
lead to a sample 19 through a beam expander 2. a dichroic mirror 4, the X-Y scan optical system 
5, the pupil projection lens 6, and a microscope 7 one by one. 

[0033] Moreover, a photometry separation means consists of the slits 10, 11, and 12 which can 
change the confocal optical system 8, a grating 9, and width of face, condenser lenses 16, 17, 
and 18, and photodetectors 13, 14, and 15, after separating the fluorescence from a sample 19 
with a dichroic mirror 4. 

[0034] In the thing of such a configuration, the fluorescence emitted from the sample 19 results 
in a grating 9, after passing the confocal optical system 8 from a microscope 7. Of course, it is 
possible at this time to also make the confocal optical system 8 bypass. The fluorescence which 
resulted in the grating 9 is doubled with the wavelength, and is divided into zero-order - the n-th 
light. Slits 10, 11, and 12, condenser lenses 16, 17, and 18, and photodetectors 13, 14, and 15 
correspond to each of these **** respectively. Respectively, modification of each fluorescence 
wavelength range to detect is attained by changing the width of face of slits 10, 11, and 12. 
[0035] Since the filters which have wavelength dependencies, such as a dichroic mirror, a sharp 
cut filter, and a PANDO pass filter, as a photometry separation means are not used according to 
the 1st example described above, good detection of S/N without the fluorescence crossover at 
the time of the multiple stain is attained. 

[0036] the configuration which <2nd example> drawing 2 is drawing showing the optical system of 
the 2nd example of this invention, and newly forms a dichroic mirror 22 and the laser line filter 3 
on the optical path between the beam expander 2 of the 1st above-mentioned example, and a 
dichroic mirror 4, expands the laser beam from a single or two or more wave coincidence 
oscillation laser light source 20 to a beam expander 2, and irradiates a dichroic mirror 22 further 
— it is constituted like. After being reflected with dichroic mirrors 4 other than this, the 
configuration until it results in detectors 13, 14, and 15 is the same as that of the 1st example. 
[0037] As a laser light source 20, what combined the Ar-Kr laser light source (488nm and 
568nm) and 351 nm Ar laser light source is used. The operation effectiveness as the 1st above- 
mentioned example also with the 2nd same example described above is acquired. That is, since 
two or more waves of laser beams from laser light sources 1 and 20 are irradiated at a sample 
19, the fluorescence to which it comes from a sample 19 is separated by the grating 9 and it is 
detected by photodetectors 13, 14, and 15, S/N is good and separation of still more various 
fluorescence wavelength can be performed compared with the 1st example. 
[0038] It is drawing showing the optical system of the 3rd example of this invention, and <3rd 
example> drawin g 3 changes the laser light source 1 of the 1st above-mentioned example into 
two or more wave coincidence oscillation laser light source 21 which consists of a multi-line Ar 
laser light source (351 nm, 458nm, 488nm, and 514.5nm), forms the laser line filter 3 between a 
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beam expander 2 and a dichroic mirror 4, and that of the configuration of those other than this is 
the same as that of the 1st above-mentioned example. 

[0039] Since according to the 3rd example two or more waves of laser beams from a laser light 
source 21 are irradiated at a sample 19, the fluorescence to which it comes from a sample 19 is 
separated by the grating 9 and it is detected by photodetectors 13, 14, and 15, S/N is good and 
separation of still more various fluorescence wavelength can be performed compared with the 
1st example. 

[0040] <4th example> drawin g 4 is drawing showing the optical system of the 4th example of this 
invention, and a different point from the example of drawing 1 is constituted as follows. Namely, 
the image formation lens 61 which condenses the reflected light from a sample 19 and the 
confocal diaphragm 62 arranged in the image formation location of the image formation lens 61, 
The collimation optical system 63 which makes a parallel ray emission light (beam with a flare 
angle) which passes this confocal diaphragm 62, Two dichroic mirrors 64 and 65 which are 
arranged behind this collimation optical system 63, and carry out the spectrum of the 
fluorescence from a sample 19 with the predetermined spectral characteristic, It is arranged 
behind a dichroic mirror 65 and the mirror 66 which reflects the spectrum obtained from a 
dichroic mirror 65, and is led to a photodetector 13 is formed. 

[0041] In the thing of such a configuration, the light (diffused light) which passed the confocal 
diaphragm 62 according to the collimation optical system 63 is changed into parallel light. 
Therefore, the strength of the light can be measured by each photodetectors 15 and 14 and 13 
in the light of two or more wavelength which carries out the spectrum of the light after passing 
the confocal diaphragm 62 for every predetermined wavelength, and is different. 
[0042] In this case, no matter it may arrange photodetectors 15, 14, and 13 in what distance 
from the confocal diaphragm 62, since a measuring beam bundle is changed into parallel light 
according to the collimation optical system 63. the total quantity of light does not have a loss 
and carries out incidence of it to photodetectors 15 and 14 and 13 through dichroic mirrors 64 
and 65 and a mirror 66. Therefore, dichroic mirrors 64 and 65, photodetectors 15 and 14, and 13 
can be arranged freely, without receiving the constraint on optics. 

[0043] <5th example> drawing 5 is drawing showing the optical system of the 4th example of this 
invention, and makes collimation optical system 63 of drawing 4 the following collimation optical 
system 67. That is, one side uses as a plane convex lens, and one side uses collimation optical 
system 67 as the convex lens on the spherical surface, and it forms a pinhole in the vacuum 
evaporationo film which is not illustrated to the field by the side of the flat surface of the convex 
lens of a parenthesis. 

[0044] Thus, by constituting, the light beam which passed the collimation optical system 67 
becomes a parallel ray, a spectrum is carried out with dichroic mirrors 64 and 65, and it is drawn, 
without separating from a light-receiving field in photodetectors 15 and 14 and 13. 
[0045] Since the collimation optical system 67 serves as the confocal diaphragm, it is made 
cheaply small. 

It is drawing showing the optical system of the 6th example of this invention, and convex lens 
67a and concave lens 67b should combine <6th example> drawing 6 (a), and it constitutes a 
photometry separation means from a grating 9, and constitutes the collimation optical system 67 
of the example of drawing 5 from slits 10, 11, and 1 2 which can further change the width of face 
of light, condenser lenses 16, 17, and 18, and photodetectors 13, 14, and 15. 
[0046] In the thing of such a configuration, the fluorescence emitted from the sample which is 
not illustrated passes the microscope which is not illustrated, a pupil projection lens, X-Y scan 
optical system, and a dichroic mirror, and results in a grating 9 through the joint lens 61, the 
confocal diaphragm 62, and the collimation optical system 67. Fluorescence is doubled with the 
wavelength and divided into zero-order - the n-th light. Slits 10-12, condenser lenses 16-18, 
and photodetectors 13-15 correspond to each of these dimensions respectively. Respectively, 
modification of each fluorescence wavelength range to detect is attained by changing the width 
of face of slits 10-12. 

[0047] In the 6th example, collimation optical system 67 is made as for a miniaturization to 
making it the target beam diameter, when convex lens 67a and concave lens 67b should combine. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/06/20 



JP.08-043739.A [EXAMPLE] 



3/3 ^-v 



this comes out compared with the case where it constitutes only from a convex lens as 
collimation optical system 67, as shown in dr awing 6 (b). In addition, it is necessary to enlarge a 
beam diameter enough to the lattice spacing of a grating 9. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawin g 1] Drawing showing the 1st example of the flying spot microscope of this invention. 
[Drawing 2] Drawing showing the 2nd example of the flying spot microscope of this invention. 
[Drawing 3] Drawing showing the 3rd example of the flying spot microscope of this invention. 
[Dr awing 4] Drawing showing the 4th example of the flying spot microscope of this invention. 
[Dra wing 5] Drawing showing the 5th example of the flying spot microscope of this invention. 
[ Drawing 6] Drawing showing the 6th example of the flying spot microscope of this invention. 
[Drawing 7] Drawing showing the 1st conventional example. 
[Drawing 8] Drawing showing the 2nd conventional example. 
[Dr awing 9] Drawing showing the 3rd conventional example. 
[Drawing 10] Drawing showing the 4th conventional example. 
[Drawing 1 1] Drawing showing the 5th conventional example. 
[Drawin g 12] Drawing showing the crossover of fluorescence. 
[Description of Notations] 

1 — A single wavelength oscillation laser light source, 2 — A beam expander, 4 — Dichroic 
mirror, 5 [ — Confocal optical system, ] — XY scan optical system, 6 — A projection-on pupil 
lens, 7 — A microscope, 8 9 — A grating, 10, 1 1. 12 — An adjustable slit, 13, 14, 15 — 
Photodetector, 16, 17, 18 [ — An image formation lens 62 / — 63 A confocal diaphragm, 67 / — 
64 Collimator optical system 65 / — A dichroic mirror, 66 / — Mirror. ] — A condenser lens, 1 9 
— 21 A sample, 29 — A laser light source, 61 
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DRAWINGS 



[Drawi ng 1] 




[Dr awing 2] 
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[Drawing 3] 
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[Drawing 7] 
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[Drawing 9] 
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[Drawi ng 12] 
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CORRECTION OR AMENDMENT 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent 
Law 

[Section partition] The 2nd partition of the 6th section 
[Publication date] January 26, Heisei 13 (2001. 1.26) 

[Publication No.] JP,8~43739,A 

[Date of Publication] February 16, Heisei 8 (1996. 2.16) 
[Annual volume number] Open patent official report 8-438 
[Application number] Japanese Patent Application No. 7-125150 
[The 7th edition of International Patent Classification] 

G02B 21/00 
G01N 21/64 

[FI] 

G02B 21/00 

G01N 21/64 E 

[Procedure revision] 

[Filing Date] March 29, Heisei 12 (2000. 3.29) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The laser light source which injects the laser beam of single wavelength at least, 
A scan means to scan the laser beam from said laser light source to a sample, 
Separation optical system which is arranged between said said laser light sources and scan 
means, and separates the laser beam from said laser light source, and the light from said sample, 

The confocal diaphragm arranged in the location which the light from said sample separated by 
said separation optical system condenses, 

At least one grating which divides into two or more wavelength the light from a sample which 
passed said confocal diaphragm, 

The flying spot microscope characterized by providing the photodetector which detects the light 
from said sample in which the spectrum was carried out by said grating. 
[Claim 2] Said laser light source, 

The flying spot microscope according to claim 1 characterized by carrying out outgoing radiation 
of at least two or more waves of laser beams. 
[Claim 3] Said flying spot microscope, 
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Furthermore, the flying spot microscope according to claim 1 or 2 characterized by having the 
parallel light conversion optical system which makes parallel light light which passed said 
confocal diaphragm. 

[Claim 4] The laser light source which injects the laser beam of single wavelength at least 
A scan means to scan the laser beam from said laser light source to a sample, 
Separation optical system which is arranged between said said laser light sources and scan 
means, and separates the laser beam from said laser light source, and the light from said sample, 

The confocal diaphragm arranged in the location which the light from said sample separated by 
said separation optical system condenses, 

Parallel light conversion optical system which makes parallel light light which passed said 
confocal diaphragm, 

at least one spectrum which carries out the spectrum of the light from said sample which has 
been arranged behind said parallel light conversion optical system, passed said parallel light 
conversion optical system, and became parallel light to two or more wavelength — optical 
system, 

said spectrum — the flying spot microscope characterized by providing the photodetector which 
detects the light from said sample by which the spectrum was carried out by optical system. 
[Claim 5] said spectrum — optical system, 

The flying spot microscope according to claim 4 characterized by being the dichroic mirror which 

carries out the spectrum of the light from said sample which passed said parallel light conversion 

optical system, and became parallel light with the predetermined spectral characteristic. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0020 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0020] In the 2nd conventional example of drawing 8, since the confocal diaphragms 74-76 and 

the image formation lenses 71, 72, and 73 are needed for each channel, equipment becomes 

complicated and serves as cost quantity. In the 3rd conventional example of drawing 9, since 

dichroic mirrors 64 and 65 are arranged and it has three-channel composition, in a photodetector 

14, the optical path length becomes large rather than 15, and, as for a photodetector 13, the 

optical path length becomes large rather than 14. Therefore, a light beam is no longer completely 

led to the light-receiving field of photodetectors 13 and 14. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0026] 

[Means for Solving the Problem] In order to attain said purpose, invention corresponding to claim 
1 The laser light source which injects the laser beam of single wavelength at least, and a scan 
means to scan the laser beam from said laser light source to a sample, The separation optical 
system which is arranged between said said laser light sources and scan means, and separates 
the laser beam from said laser light source, and the light from said sample, The confocal 
diaphragm arranged in the location which the light from said sample separated by said separation 
optical system condenses, It is the flying spot microscope characterized by providing at least 
one grating which divides into two or more wavelength the light from a sample which passed said 
confocal diaphragm, and the photodetector which detects the light from said sample in which the 
spectrum was carried out by said grating. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Modification 
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[Proposed Amendment] t 

[0027] In order to attain said purpose, invention corresponding to claim 2 is a flying spot 

microscope according to claim 1 characterized by carrying out outgoing radiation of at least two 

or more waves of laser beams as said laser light source means, and irradiating a sample. 

Moreover, invention corresponding to claim 3 is a flying spot microscope according to claim 1 or 

2 characterized by having the parallel light conversion optical system which makes parallel light 

further light which passed said confocal diaphragm. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0028 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0028] In order to attain said purpose, invention corresponding to claim 4 The laser light source 
which injects the laser beam of single wavelength at least, and a scan means to scan the laser 
beam from said laser light source to a sample, The separation optical system which is arranged 
between said said laser light sources and scan means, and separates the laser beam from said 
laser light source, and the light from said sample, The confocal diaphragm arranged in the 
location which the light from said sample separated by said separation optical system condenses, 
It is arranged behind the parallel light conversion optical system which makes parallel light light 
which passed said confocal diaphragm, and said parallel light conversion optical system, at least 
one spectrum which carries out the spectrum of the light from said sample which passed said 
parallel light conversion optical system, and became parallel light to two or more wavelength — 
optical system and said spectrum — it is the flying spot microscope characterized by providing 
the photodetector which detects the light from said sample by which the spectrum was carried 
out by optical system, moreover, invention corresponding to claim 5 — said spectrum — it is the 
flying spot microscope according to claim 4 characterized by being the dichroic mirror which 
carries out the spectrum of the light from said sample which passed said parallel light conversion 
optical system as optical system, and became parallel light with the predetermined spectral 
characteristic. 
[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0029 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0029] . 

[Function] Since according to invention corresponding to claim 1 the laser beam of single 

wavelength is irradiated at least at a sample, and the spectrum of the light from a sample is 

carried out by at least one grating and a photodetector can detect the light from the sample by 

which the spectrum was carried out, good detection of S/N can be performed. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0030 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0030] Since according to invention corresponding to claim 2 two or more waves of laser beams 
are irradiated at a sample, the fluorescence to which it comes from a sample is separated by the 
photometry separation means and it is detected by the photodetector, separation of still more 
various fluorescence wavelength can be performed compared with invention corresponding to 
claim 1. Furthermore, since the light which passed the confocal diaphragm according to parallel 
light conversion optical system is changed into parallel light according to invention corresponding 
to claim 3, there is no loss of the total quantity of light, incidence can be carried out to a 
photodetector, and a photodetector can be arranged freely, without receiving the constraint on 
optics. 

[Procedure amendment 8] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0031 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0031] the light from a sample which according to invention corresponding to claim 4 irradiated 
the laser beam of single wavelength at least at the sample, and passed the confocal diaphragm - 
- parallel light conversion optical system — parallel light — changing — a spectrum — since a 
spectrum is carried out according to optical system and the photodetector detected the light 
from the sample by which the spectrum was carried out. the light from a sample can be led to a 
photodetector without a loss, and, moreover, it becomes cheap with it being small and cheap. 
Moreover, according to invention corresponding to claim 5. the spectrum of the light from the 
sample which passed parallel light conversion optical system with at least one dichroic mirror, 
and became parallel light can be carried out with the predetermined spectral characteristic. 



[Translation done.] 
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(l9)[*frH]B*BI1#l*Jf(JP) 

(i 2){'j*imm YMftftton <a) 

(ll)[^F J B#-t3*#lf8¥8-43739 

(43)[^B]¥J«8^(1 996)2^1 6B 

(54)[3eW©«*]^*S*«*tt 

(51)CSB»»»3B»6J|R] 

G02B 21/00 

G01N 21/64 E 

[Mtt*3*»# 

(21) [*SIS#]^SS 5 l z 7-1 251 50 

(22) [iU|IB]¥fi£7^(1995)5^24B 

(31 ) [« jfc*±»##]1#H3|E6-1 09678 

(32) [« jfe B 3 ¥6 ( 1 994) 5 24 B 

(33) [S3fe^±?IS]B*(JP) 

(71) [tbSIA3 
[tS5jlJ#-^]0OO0OO376 

[ft* Xli* * J*'J >/ 

[ttmxrigBr]««»*#K«Y«2T S 43#2# 

(72) [*W%] 

CttiSXttJgj»]*tt»ai#Kti^2Tl43#2#^'J>/<X*¥Xjl1*SC#ttrt 

(72)[^B^#] 

Cft«JgE £ft 

[ftBrXttgBr]mS»a«E«^2TB43#2^- *'J>/^3te^lSE«SC*ttrt 
(72)[*W#] 

[ttffiX(*JgjffJ*S»»«B«*«2TB43#2-J§- *U>/^3te««»SC*ttrt 
(72)[SgBJ3#] 

[ft*Jft**» 

[tti*XttJSim*»3l$B«*S2TS43#2# *'J>/<X3te*X»|*SC£ttrt 
(74)[ftSAl 

[#a±] 

[ft45XI**#3«i3lK* 



(57)[S«] 

^□x*-/<a«n^s/Na)J:L^3^ttta^<DR^ft^f:jt*ffi3t¥»««l*^»*. 
[*«]*«:<t**-afttt±<©b-ife-A*ai»i^*i9ici!gm-«u-if3t»¥S(u- 

«7)fc, «*1 9<fcy«5l*fen**3t*ai3feffl3ttt±lcElt*4t/i^l/--T-f>^9t*-JSl±a> 

rHMB^uvkio, ii. i2)*«SLrca>xu^no~i2icttar*3fcttai*i3. 14, 15 
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hu*jsi ] ^&<tt*-afta>b---y s e--A*^aLT«*ic!!B»-r*u-if*ai^st, bu 
*#**(DfcjSttiBi::Eii&hk#*jStty^^ 

[1***2] iWEl'-tf*»8H*'>fc<£fc=M 
*5fc¥*0ftiftMl::E1I*ftfc#fci&IW^ 

lcr«ay^-h*¥3R^» C©ay*-h&¥S0)fc;&lzE1KF*U HfS©»3fe1#tt-eiltrE«* 



[ftMaiMll&filH] 
[0001] 

[0002] 

[ft*©&ffi] 

<nM!t*m>'&*. S3t*SA<RTlll«:j£*S3t*a*«tLT. *gftl*4997242*|Bjjjffl 

A^itaj**ifcb-ife--Att % jaTi=a'<**¥jfe«swt25fzj:yj£*itL* 0 
[ooo3]f e-Ax^y-^23i=j:yjEJit*ti. Jina*;u/^-*M-*-J-S«lJS-r*# 

;U/\V>— £46a<!:¥®$&35a, fc<fctf[H]@&42a > 42bfcC>tf IwffJU/ V*-$X**-*-£<tJi£ 
t-^^;U/\Vy-^46b<t¥ffi^35blC^y2^S«Lfc(D*,^«l[^fflL-ca*±lcBBW^ 

n*. -*ii^«kor«*iz3ftLfc«*i*iaEa>*»*f=ify, tf-Ax?y«y$r32£MLfc©*u 
*-»*«f*7^h , 7;u^^7'f-V'3o^^fc-*3a)S3ti*tte-A^y-^32iz«i:y»*$ 

*u #Ar^h-7;u^7-f "^30, 7*h7JU5 1 :/7^34|C < fcc>T&aj£*l<&o Jsl±a^fc 
*Wllsl*M=. &BIU>X27, TM'MfflSVA^ASI , 33*flt*Tl^. 
[0004]Z<Dcfc5fc«J#a)t(DKfcLvC\ HJFUPlv||*fr&0ai3fe(i, &BgU>X27, 
35b. Dfl®^42a, 42b££|*Lfd£, Wftfti&ttM s ¥Biil35aT?JRIte*l* T-f'JXffl^ 
•V77A31, SS^iiigLT^^hT^^^-VSO. 34-Cttaj**l*. 

[0005]J2l±a^fc*1fle*«ll©ISMt*¥3Sl*, y-f-V77A31, 33^C,DQiE*42a*-C(D3fe 
Dfl®^42a^b7^HT;U^7'r-\'34*T*0iaT»¥ff JtltlCft^ODTf , 7^hv;U^7 

-r-V34fcsi6%*i*3fee-Attaii. y-f^7A3i , 33a>ES-e*s**i*. 

maictt*-r*fc«)<D3t¥3R^ft-5e-Ai«/<>y2*ay . e-Atts*tt*Lfc«, u- 

if;fts$s^^fcto(Du-^ : 7<>7-r;^3r'U--»f^^s^LT^-r^n-r^^5 i 7-4r* 

[ooo7]ztu=«fcyBjB**Lfc«*i 9^b©iitii. ^»7^ba>^^r^p>r^7-4izM 
««u>X7i*iiy,**js«y74SiioT3fetttt»i5ifttm*4i*. 

[0008]Hfi||Z. ffe7Jli^^P-r^57-65T^5t^*l. &&U>X72£jiy , *«jS«y7 

«**u ts«u>X73* ay % *«us«y 76Mor3ttta»i 3T?tttt**i-5o 

[0009] JSl±»^fc*2ljt*«(±» *S&b>X7 1 ©*^E*ft*f6jStty74^*tta*1 5* 
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A<-e#*,H«|lC % |S«l/>X72, 73<J)M&mffit&m&m75. 76^#&fctiSg14, 133H? 

<De«i*a^ic»3t«cti= «fcy , ataman 4, 1 3a>ft5fc«*fc«*i 9^b<D^^^<c 

[0010]<»3t£*«>B9ttH8*J^T<0*9lC^Lfc4»fl>^fc*.1"^*3^»ia8a)y-f^P 
^^57-64. 65^ttm9l5, 14©MlZ-t*l^*lE»[*tirt^lS«b>X71. 72£&£ 
jft«y74. 75fcbtf Iz57-66<bftfcai&1 3©HlCKR&hTl**«ftl/>X73£*fcjfil*fc 

y76£iSlf^?^P^;/^57-4<t64<Z)fli]|Z^ 

[001 1 iz<D&o\zm3ft*:M<D&?tmf&\ztz>±s mt^m^mmt^Mtrnz. mo 

<*4fl£*«>*fc, tt*. «3t*tt*<W«B<i:3t3lESS*^IM»iltU-C, *IU#i<F51 27730 

#w«#i=iB***L-ctey, z*Li*tttt©a*a)u— «f*a*ffli^-c, 2ocD$3fc£fcaj-f at 

0>T\ Hl0li-t©J(S4a*«*ttWr*fc«)©HT?fc'6. b— «f*«50fcLT\ 488nm, 568 
nm. 647nm<7>b— If #£I^B##||g-t&Kr-Arb— *f3fc»50*fflivci,*4. 
[001 2]b— »f3fe»5O*y»«aF*lfc3O<OM0!>l/— ~ «f 3fe51 1*. ^^^^52^X3.7^ 
/^>hV^7^;U^52a^488nm<t568nm(D20^ e i:y,f : iiT;uy^^P<^^57— 54|Zj:y 
H(DT*a>»*l/>X(H*1*r)*^Lr**»*55lC*A^.«*5536^«3lti:LT* 
3te**lfc2a»M>aft*l*, fliriEtt&bl/X, 7 s jT;U*-f*P^*S7-54£aiiLfi*t«56-e 
fi*t**U JI/*7Ps/*57lzi»jMv&o *l/C, 7^l/*?Ps/257|::*-r*»l3fcffl*-r*P'f 
^57-57 alCcfcy , 1 01 005iftftlC»3t*4t7-f;U5'57bfc J:tf57c***l-?*l^LT7*h 
TJbf^'TV (PMT) 58X 59l=J:ytttiJ**l4. 

[001 3]z0J:9i3, jaioi=^rMS3t*««*ic«ktiidl, tt«a>»ft**ft«-*;u^ 

<m5ft*0ij>-7J. *5«*«l::te % 30<D»3fe*tta-r«itM3fe«««lA<l!ll***i» M 
IlliZtl^lJlWt" <6fc»0)H-e*4. b— tf #351 60«fcy»»*J|lfc488nm£51 4nm0)b- 

ift* -A1 61 x.tx*—i-)i,-74)\,*'\62iz&) % if*»b^i oasftfta^tfM&h,*. 

[001 4]*LT» tf-AX?'J?/*1 63lC*y. H*T*l=RW**lXYX*^=>yi-^H 64 

*ay , a¥M*iirta>««b>xi 66*j«kt;»«ib>xi 67*ay«*i esicji***!*. - 

flttl 65ffil£X**->7J.-yM 64T?, 41*1 65ii*23fc7clcM**l4. thts 
41*1 65*y*3tLfcfli3fcl*, *t&b>Xl 67, &§gb>Xl 66, 7.^->^-^h1 64$® 

[001 5]*LT\ tf-AX?'J?*1 63$3&U 2Ma3te©**telf-AX?yy$M 68K«fcy 
$Mfc**U CO-^l±^hT;UT^ i 7'l'-Vl74[C#^tl. t*-A^'J^168a)te^a)^5feli 
e-AX^y^169l=«fey»***l^(0-"*li7^5'172*^L-r7*hT;U^^-f"V173 

i7ii=*yttm**i«. 

[001 6]Z©ck3f=LT«*1 65IZ»h\ HBIteflfcU- if 3t1 61 ^b<Di&#l*lf-A*:7'Jy* 

i63*a»u if— Ax^y^5n 68&i;i69(c«fey^3fe**L % ^k^u^^-vi 71 . 

173, 174lz«fcoT^ai$*l-i.o 

«tty»»(^px^— /<»»)3b<4i:*ct3&<*y,jai2ttf-*i**LTi^. 

[0019] 

[»M3&<lW»LJ:dtr*IIH]Wi*Lfc»1tt*«-CI*, DQE&42a. 42b^b^T7^A31 . 

33£-c*a>#s&S£s *«usi«bJi*#*fc«>i=, **<Btbfctffcbfci*a>T?, £Wtf*mitt 

***&lC«H**«*^Sftf4fc«)l=» 8170)55—1 00a, 100b. 1 00cfl)J:9lCjRW$1*fe 

[0020]Bl8(D»2(je*«T?tt, #5 t V>*;HC**ja«y74-'76i3«|:i;*SflH/>Xl 5, 1 4. 

7-64, 65£K«U 3**:/* juflldtefco w*o>T?* #&fcfci$&1 4tt1 5«fcy*#IMM<:*# 
<«y,*fc3fetttt»13tt14<ky*,ft»ft^*#<<i:*.tt-3T.*«ttlll13, 14©»3fe««lC 
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[0021]Bl9a)»3a*iWtftt^tttB«15. 14, 13©S3t««l3P^j:<«*19A^ba)«3te 
£$<C:l*. <g«ll/>X77fl!>mjSiffi«f**t<L<j:lt*itfte&«:^. LfrU ^^5ESif^^:#<-r 

[oo22]*fcaio©»4fi6*«*fci*igi ia>»5tt*<wei*s c*ie>£«afei=«fc4ttaa>a 

2a. 52b, 52c* 57a, 57b. 57c*fel*168. 169, 170, 1 72$ftfflf &&gA<fc&o dtlb 
[0023]-tttfj|C. Z;h.&fl!>»*tt??tta>fc*7-rJI/*a52a~52c. 57a~57c» 1 68-1 7 

»**tt-r*ffHc»r**cti:3S:* 0 z©;:£i::«fcy . aaj©s/NA<ste*. *fc*fe©aai~ 
[oo24]**iw<D*i<DBWii«rc^*^*j»aL,*s»fei*©ft^a)ai*aft$ttffl-r* 

ffi**a«a£«««z*l=fc.&„ 

[0025]**WO)»2(DaWtt«rIB^j|**»>HL,«**R»LT#6*l*St3fe*ftttm» 
[0026] 

*-aft<Du-^e-A*MLT«*i=Mwr*i^^*a¥ia:t.fri2ii*^6©3t*tt 

lcE«$*ifc**jfi»y fc, Z<D*«jS»y $»ilLfcii3fe*«aa)jftft(w»(t*'><j:<it,1 fl 
fc. ^©3tttttl»fc«riByb^^>y^b<©»A**L*yfc<D«*^*Rri!6«:'><P<t4,l l@©X 

[oo27]friaa wsa^«fc«>. a*S2ic»(6«»wtt. iitrEb— «f 3fess¥a£LTd>fc 

ast^aaa-cft*. 

[0028MEB W£aj*f*fc*!>, a*9!3lc»|iB«aWtt. '>£<£t>*-aft©b— «f If 

-A*j£*Lr«*rca»t*i/-^*a¥«i,imE«*A^©**ttttir*aai*¥*t. 
aE**6^<D*^a«ita3t¥»t^<Dtta*¥a<D«jiittaicE«*tifcftajs« 
y<t, c©*ajS»y*aiiLfc»«3fe*3Fff*ai=r<5ay>-h3fe^iRi. caay^-wt* 
a©a*i=E«**t. m«a)»3fei#ttT?aE**A^©a**»*"r«'><j:<t*i aojy-r^ 

Lfcct^itai-r-sjfeas^qtaaa-c**. 

[0029] 

[ftaia*ai »c»j5«awi=j:tLtf . m-a«©u— «f e-A*«*i=awL» 
5a*j&<ffl3te#«^afcj:y#***u fro3teaaj»i=<fcoTam**i*a>-c» s/Ntf&c % 
*<-e#*o 

[oo3o]a#a2ic»(6«awi=j:titf, -a*J2i±a>u— if tf-A$«*iza»L, «**^ 
?»<*a**<a3t»a¥«i3«*:y»»**L, 3taai»icj:oTam*ti*a)-e. a*ai i=»jcr 

[0031 ]a*«3ic»jt«aaicj:*itf , 1 o©*^p^?57--c«*££ftL 
r»?>*i*a**3fettai»icpx3jp<*<ztA<-c#,L^t/j^a!-esfflt<i:*, 

[0032] 

<»ia*a>jan**aaoa*fi3fe«aa©»i**aa)3fe¥a**-<-H'efe*o*a 
aaa, \y— *fntMi i*a-a*«?Li*488nmO!)u— if e-A*aj»L. «*i 9icHg*t-r*> 0 
b-+f*;ii if aa$«u— «f ata^ajsw *j*»»¥aic»35^4, 
¥ *s¥a[4e-Ax^^/<>y2, y-r^p-r^57-4, x-YM3te^5» h^u>x 
a««7$a*^LT«*i 9ic»<«»:3i=aa**ir^*. 

[0033]*fcM3t»a^«f4» a*19fr&©a*£$r^Q^57-4l=T#*Lfc©%, * 
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m.«^8,yU-x-f>^9 % i|i^MW^7 > 'J»vh10, 11. 12.£5fcb>Xl6, 17, 18, 

^ttlSl3, 14, 15j&>f>&oTl*5o 
[0034]za><fc9fcffi|£a)tc^ 

Bj^-Cfc<i)o ^-x*>y9|zMo*:£#l**0>&:Klc£;bt!\ 0#~n;*3fc|::#ltb*l£o Z 
nb<D#^IZli#^XU^h10, 11, 12,*3fcU>Xl6, 17, 18,#fcttl»13. 14, 15rf>< 
*tl£«.#*.*y';/MO. 11, 12<DiH^b$-a-€.C ( l:T%^tti-r^#^^^?feiK^®fflA < 

[0035]IU±iS*fc*lSltt«lc,Mitf. ;Ii]ft#$¥IS:£L-C$y*P>r^5 ; 7-, v*-?*iy 

^fefe^a)^3fe^P7.^—A(D3^j:l^s/N0cfcL^tl^J^) < B^^l^o 

[OO36]<*2j|J6«>J^I4,**W®»2*tt0IJ<D*¥IS*^iarfcy,fr»©*1*^ 

^J<Dt*-AX^X/^2^^^P<^57-4(7)P^(D^ii&±lC,«Tfcl3^-<<7P'r^S ; 7-2 

ftHftlllib— 1f**20^6OU— 1f**tf— Ax^X/<>^2l^tt*LriHW««*J:5l= 
«***fCl^o C*lJSmfl!)y>f^P-f £tt $1 3, 1 4. 1 5lcS§^ 

[0037] U— 9 ! 3teS20iLTJ±, 488nm, 568nm(DAr— Krl>— If^Ti. 351 nm(DArU— +f 

tm*te.ttft>*>s is—vytmi. 2o^b<7)-^*a±a)L/— «fif-A*ai*i9rc{iWL. 

a*19^&<4S*36<fb— T-r>^9f=«fey»»**l.3fettai*13. 14, 15|z£o-C&ai£*l 

3<zrc% s/N*<fi<. »i*H6«i=tt^-cKic^fli«:ai3tasa)»«35<-e#*o 

[0038]<»3««||>MI*.*»W<0»3*lfi«<D3t^**rHr*y,lltta<D»lSI* 

^JOb— if3t3Sl$v^Jjtl*351nm, 458nm, 488nm, 514. SnmOTJl/f^VArb— tf 

C0039]*3«16«lCj:tltf, U— *f *3i21 fr&©=8«J2l±a>U-iftf-A£«*1 9lcflfl 

WL.w^igA^sa^yu-x-f^gi^y^n^n^ttaisis. 14, isi^fco-ctt 
[oo4o]<m4HH(5«ij>@4ii, **wa>»4jiit«ijfl!>**3R**"ria-efcy. m©***^ 
u>X6i ^#u>X6i ©««tefii=Ett**ifc*ifcjS«y62t. c<D*j»ja«y62*aa 

^****(ttA<yft«totf-A)*¥ff3fe«W*ay^-h3t¥3663t.Z<D=i , J>-h3fe^ 

5^-64, 65<!:, y^P^^57-65©^^lciBS$^^.^^P'r'><757-65A^b^»btL^ 
»3fe*SJ»Lr3tttHi«1 3l=*<5^-66*Sltfcta>-Cft*. 

[oo4i]z©«fc9^fliJ«a)t(DizfcL>r. ay>-Hte«63ic«fcy % #fc£tty62MaLfc3te 
ioo42izo®£.&m&m)62frbzo&oummzfttfithm'\5. 14, i3$r«lt4k3I! 

S3t*l*a'J>-h*¥3R63l=J:yTO*l=*»**i<6^t^&, £ftS#PXfcC *n-f y 
^-64, 65,57-66£tfLT#ttUi»i5. i4fc&tfrzi3i::Aat«.tto-c» 

»^57-64. 65,3fefcti}S&15. 14&&tflC13tt, *¥±c7>fl]&£g(7£c:ifcC SSI-IBS 
[OO43]<»5j||6fli|>H5f*.*36W0)»4*i6«<»3t****rH-efey,ja4fl>ay>-h 

*L«pi^afiBli=e>7t5-;b$»jSLfc*a>-e&*o 

[0044]Z<D«fc5l^l«1-*-<tl^«fcy.3y>-h3t^^67^aMLfc^e-AI±¥ff^l^ 
y . y-f^P-fy^57-64. 65T?#3fe**U ^ftdlSl 5, 1 43Efbi;iC1 3lZg3te«J*j&*&*Ml,* 
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-h3t^*67*7flU>X67aiIHU>X67b©|i*^*?1*-fet.(DtL,ai3t»«¥ai*^l/- 
T-O^Q-efllrtL^tolCjfeiDtt^MRniBfeX'J-yHO. 11. 12.**b>Xl6. 17, 18.3fe 
ttffl»13. 14, 1 5**€>«|fiELfctia)T»fc*. 

□ , J>-h^^^67$a-oT^U-X'r>^9lc2^ 0 »3tl*» *a>»ftlc£*>1** 0Jfc~n*3fclC 
»ltfe*l«. C*l&0)#*5clCl*. #«X'J?M 0~ 1 2 S ||#b>Xl 6-1 8, ft&ttiffl 3-1 

5tf»j6r*.#«»;w«>io~i2<DW£*<b£«^ 

[0047]m63l«5^J-eii, 3U>-K3fe^5R67*, 0b>X67a£Elb:/X67ba>**£*>1*f::* 
Ot-r^zt Iw J:y . i ffjfl>tf — Attglz-TftOlz/JxS^b 3^-e#*. Ztili. 116(b) £5 
I". 3>jy-h*^3R67tLrifblx>X(J!>^«lBRLfcii^lcJt'<rT?&*. fcfc* t'-AEm 
l*,-ifl/--T-f>y9©*™ill=»LT+»lC*#<-r*i&*3!i<fc*. 
[0048] 

*»MI=J:*Lli» 1l«fiWLrl»e>*L«3l***ttttl*lcnx*:<#<ci: 



[@3]*fBM(Djtaifi*^a*«©*3Siit«ii$*-rH. 

[M4]*fgB^a>^«M^^S«fe^<z>m4Hli6#ij$^t-Elo 

[Bl6]**Mfl!>MS*¥Il««lO!)»6|||t«**t-|a o 

[aio]*4a*«**-ra. 

1-"*-aft«fil/-if3fea»2-'-e-Al^/<>ys4-"y-r^P-f^5^-»5"-XY»3fe 
»*.6»-lt±ftjKU>X,7-"B«il,8-"*j|fcjft3fe^*,9"-yb-x^>^10. 11, 12- 
pr*X'Jvk13. 14, 15-*ttttl», 16, 17, 1 8-*#U>X, 1 9-«*, 21 , 29 -U- 
■^*S.61-"|g{ftU>X.62-"*«j{5i«y.63. 67-a'J*-**5Mfc.64, GS-Mtaj 
. 66—5:7— o 
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10/13 ^-v 




http://www6.ipdl.ncipi.gojp/Tokujitu/ljitemcnt.ipdl 



2005/06/20 



11/13 ^— v 




http://www6.ipdl.ncipi.gojp/Tokujitu/tjitemcntipdl 



2005/06/20 



12/13 ^— v 




http://www6.ipdl.ncipi.gojp/Tokqjitu/1aitemcnt.ipdl 



2005/06/20 



13/13 ^-V 




[012] 




400 



700 



http://wvw6jpdl.ncipi.gojp/Tokujitu/ljitemcntipdl 



2005/06/20 



